Effects of resting membrane potential and intactness of the T-tubules on caffeine contractures in rat skeletal muscle.
We have studied the effects of changes in the resting membrane potential (Vm) and T-tubules on caffeine contracture (25 mM) elicited in rat soleus muscle in vitro at 34 degrees C. In high [K]o (30-140 mM, [K]o X [Cl]o constant) caffeine contractures were reduced by about 40-50% and had a faster time course than in normal Krebs ([K]o = 5 mM). Detubulation of the muscles by an osmotic treatment produces a reduction of about 30% in the caffeine contracture tension. Our results with high K solutions suggest a reduced sensitivity of the myofibrils to calcium released by caffeine. The effects of detubulation on caffeine contracture suggest that caffeine may have a direct effect on sarcolemma in addition to its well known action on the sarcoplasmic reticulum (SR). However, a depletion of the calcium content in the SR of depolarized muscle fibres as well as an anatomical damage produced by the osmotic treatment can not be ruled out as an explanation for the reduced caffeine contracture.